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PART 1: ERRATA, ISSUE 3, OPTION 2, SUBOPTION 2 (p. 197)
ISSUE 3:  Under varying halibut abundance.
Option1: Statusquo. The GHL fixed percentagevaries on an annual basiswith areahalibut abundance.

Option 2. Reduce area-specific GHL ranges during years of significant stock decline. The following
suboptions may be instituted in a stepwise fashion, and/or used in combination.

Suboption 1:  Reduceto 75-100% of base year amount when the charter allocation is predicted to
exceed a specified percentage (options: 15, 20, or 25%) of the combined commercial
and charter TAC.

Suboption2:  Reduce area-specific GHL by a set percentage (options: 10, 15 or 20%). Thetrigger
for implementing the reduction would be based on total harvests and would be IPHC

area-specific:
Area 2C Options Area 3A Options
4 million b 10 million Ib
6 millionlb 15 million Ib
8 million b 20 million 1b

or an amount proportionate to the reduction in abundance (indicated by the CEY)

The bolded text above was added to the trigger levels under Issue 3, Option 2, Suboption 2 but was
inadvertantly omitted from the public review draft. The language was approved by the Council during its
ddiberations in December 1999. Theintent of the additional trigger levd isto link a proportionate reduction
of an area-specific GHL range with that of the area-specific CEY determined in the IPHC halibut stock
assessment. Staff interprets the time frame to be from one year to the next, i.e, compare the 2001 CEY to the
2000 CEY and adjust the range of fish proportionate to that change in CEY, if the change was negative. A
positive change in CEY s would not result in a proportionate increase in the range of fish.

Under this suboption, the GHL range of fish would be adjusted by the declinein CEY. Historical CEYs are
presented in Table 1; however, the 1999 CEY reflects the IPHC' s current understanding of stock abundance
and recruitment. The Area 2C total CEY was reduced by 34% between 1999 and 2000. The Area 3A total
CEY was reduced by 40%.

To illustrate its effectiveness, a proportionate reduction to the range of fish by area would be:

For Area 2C, the fixed range of fish associated with the 1995 base year (50 - 62 thousand fish) would be
reduced to 33 - 41 thousand fish. This compares to 38 - 50 thousand fish when the combined charter and
commercial quotawas 6.97 M |b under the 15% suboption, 4.92 M |b under the 20% suboption, and 3.69 M
Ib under the 25% suboption.

For the 1998 base year, the fixed range of fish associated with the Area 2C 1995 base year (61 - 76 thousand
fish) would be reduced 40 - 50 thousand fish. This compares to 46 - 61 thousand fish when the combined
charter and commercial quotawas 12.52 M |b under the 15% suboption, 8.84M |b under the 20% suboption,
and 6.63 M Ib under the 25% suboption. A broader discussion of of Suboption 2 is found on p.197 of the
public review draft of the GHL analysis.

For Area 3A, the fixed range of fish associated with the 1995 base year (138 - 172 thousand fish) would be
reduced to 83 - 103 thousand fish. This compares to 104 - 138 thousand fish when the combined charter and



commercial quotawas 5.61 M b under the 15% suboption, 3.96 M |b under the 20% suboption, and 9 3.6 M
Ib under the 25% suboption.

For the Area3A 1998 baseyear, thefixed range of fish associated with the 1995 baseyear (155 - 193 thousand
fish) would bereduced to 93 - 116 thousand fish. Thiscomparesto 116 - 155 thousand fish when the combined
charter and commercial quotawas 10.01 M |b under the 15% suboption, 7.07 M b under the 20% suboption,
and 5.30 M b under the 25% suboption. A broader discussion of of Suboption 2 is on p.198.

TablelA. Egimated setline CEY, gtaff recommended catch limits, and catch limits of Pacific halibut by IPHC
regulatory area (in thousands of pounds, net weight), 1993 - 1999.
Regulatory Estimated Setline CEY
Area 1993 1994" 1995 1996 1997 1998 1999
2A 460 490 520 930 1,050 690
2B 9,810 8,320 9,520 15,990 15,380 11,210
2C 10,410 12,660 8,540 | Skipped 11,410 15,480 10,490
3A 23,130 27,020 16,870 | Between 33,550 38,710 24,670
3B 4,070 3,580 3,660 | Modds 11,490 30,990 26,830
4A 11,110 8,420
4B Area 4 Aread = Aread = Aread = 10,210 6,710
4CDE 5,590 5,000 5,920 25,290 13,280 9,800
Total 53,470 57,070 45,030 98,660 136,210 98,820
Regulatory Staff Recommendation
Area 1993 1994 1995 1996 1997 1998 1999
2A 460 500 450 520 700 820 690
2B 9,810 9,500 8,500 9,520 12,500 13,460 11,210
2C 10,410 12,000 8,500 9,000 10,000 11,800 10,490
3A 23,130 26,000 20,000 20,000 25,000 29,570 24,670
3B 4,070 4,000 3,700 3,700 9,000 16,300 13,370
4A 2,020 1,800 2,000 1,950 3,000 5,640 4,240
4B 2,020 2,100 1,600 2,310 3,200 5,700 3,980
4CDE 1,520 1,500 2,300 1,660 2,800 3,000 4,130
Total 53,440 57,400 47,050 48,660 66,200 86,290 72,780
Regulatory Catch Limits
Area 1993 1994 1995 1996 1997 1998 1999
2A 600 550 520 520 700 820 760
2B 10,500 10,000 9,520 9,520 12,500 13,000 12,100
2C 10,000 11,000 9,000 9,000 10,000 10,500 10,490
3A 20,700 26,000 20,000 20,000 25,000 26,000 24,670
3B 6,500 4,000 3,700 3,700 9,000 11,000 13,370
4A 2,020 1,800 1,950 1,950 2,940 3,500 4,240
4B 2,300 2,100 2,310 2,310 3,480 3,500 3,980
4CDE 1,720 1,500 1,660 1,660 2,580 3,500 4,450
Total 54,340 56,950 48,660 48,660 66,200 71,820 74,060
! Average of standard and alternative (conservative) assessments
2 From 1995 on, CEY based on projected rather than lagged ebio




PART Il: REVISED SECTION 3.1, IPHC UPDATE (p. 30)

The proposed alternatives in this analysis address an allocation of halibut between the commercial fixed gear
and recreational charter sectors. Thetwo main criteria that determineif and when the GHLs, as presented in
this analysis, will be reached or exceeded are:(1) the status of the halibut biomass and future biomass
projections, and (2) charter effort and projected growth of harvest. This section providesthebasdinedatafrom
the |PHC halibut stock assessment and descriptions of halibut harvests and participation by fishery sector and
areathat areused in Sections 4 - 6 to preparethe RIR. Lastly, halibut biomass and charter fishery projections
as presented to the Council in 1993 and 1997, from the 1999 IPHC stock assessment and as currently updated
for the 2000 fishing year, are discussed.

3.1 Biology and total removals of Pacific halibut in Areas 2C and 3A
3.1.1 Method of Quota Calculation (from Clark and Parma 1998, 1999)

Thehalibut resourceis healthy and total removals were at record levelsin 1999, which ranked in the top five
highest years at over 98 million Ib (Table 3.1). Record high sport fisheries occurred in 1998 and commercial
fisheriesin 1999. The 1998 and 1999 total removals of halibut off the Pacific coast for all areasby commercial
catch, sport harvest, bycatch mortality, personal use and wastage that were used by the IPHC in its stock
assessment are presented in Figure 3.1.

Table 3.1a. Pacific halibut removals by regulatory area and sector in 1998 (thousand Ib net wt.)

Area 2A 2B 2C 3A 3B 4 Total
Commercial 464 | 13,139 | 10,228 | 25,874 | 11,346 9,150 | 70,201
Sport 383 657 2,708 5,176 23 61 8,400
Bycatch Mortality:

Legal-sized fish 381 108 218 1,490 744 3,645 6,586
Sublegal-sized fish 233 135 143 1,362 730 3,915 6,518
Personal Use 15! 300 170 74 20 162 741

Wastage:
Legal-sized fish 3 53 51 155 57 46 365
Sublegal-sized fish 4 378 180 580 290 176 1,608
Total 1,483 | 14,770 | 13,698 | 34,711 | 13,210| 17,155| 94,419

Table 3.1b. Pacific halibut removals by regulatory area and sector in 1999 (thousand Ib net wt.)

Area 2A 2B 2C 3A 3B 4 Total
Commercial 446 12,732 10,202 25,287 13,873] 11,878] 74,418
Sport 338 1,582 1,830 5,243 22 108 9,122
Bycatch Mortality:

Legal-sized fish 380 110 230 1,600 880 3,460 6,660

Sublegal-sized fish 234 94 123 1,287 786 3,712 6,236
Personal Use 15 300 170 74 20 170 734
Wastage:

Legal-sized fish 6 38 72 101 69 107 393

Sublegal-sized fish 2 330 162 421 253 155 1,323
Total 1,421 15186 12,789 34,013| 15,903| 19,590 98,886
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Figure 3.1. Pacific halibut removalsin Areas 2C and 3A, 1998-99.
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quotafor each area sdirected commercial setline (longline) fishery. Staff recommendationsfor quotasin each
areaare based on the estimates of setline CEY but may be higher or lower depending on anumber of dtatistical,
biological, and policy considerations. Similarly, the Commission’ sfinal quotadecisionsarebased on thestaff’s
recommendations but may be adjusted for conservation consderations.

Allowable Catch

Directed Setline Fishery

From 1982 through 1994, stock size was estimated by fitting an age-structured model (CAGEAN) to
commercial catch-at-age and catch-per effort data. In the early 1990s it became apparent that age-specific
sdlectivity in thecommercial fishery had shifted asaresult of adeclinein halibut growth rates, which wasmore
dramatic in Alaskathan in Canada. An age- and length-structured model was devel oped and implemented in
1995 that that accounted for thechangein growth. It alsoincorporated survey (aswell ascommercial) catch-at-
ageand catch-per effort data. The survey data contain much moreinformation on younger fish, many of which
are now smaller than the commercial sizelimit, and are standardized to provide a consstent index of reative
abundance over time and among areas.

At first the mode wasfitted on the assumption that survey catchability and length-specific survey sdlectivity
were constant, while commercial catchability and sdlectivity were allowed to vary over time (subject to some
restraints). The resulting fits showed quite different length-specific survey sdlectivitiesin Area 2B and 3A,
however, which suggested that age could still be influencing selectivity. To reflect that possibility, the new

5



modd has been fitted in two ways since 1996: by requiring constant length-specific survey selectivity (asin
1995), and by requiring constant age-specific survey sdectivity. The age-specific fitsgenerally produce | ower
estimates of recent recruitment and therefore present abundance, and to be conservativethe staff hasused those
estimatesto calculate CEY's.

With either fitting criterion, the abundance estimates depend strongly on the natural mortality rate M used in
the population modd . Until 1998, the estimate M = 0.20 had been used in all assessments. This etimateis
quiteimprecise, and an analysisdone by the staff suggested that alower working value would be appropriate.
The value M = 0.15 was chosen and used as a standard, which lowered abundance estimates in the 1998
assessment by about 30%.

The only significant change to the assessment in 1999 was introducing an increase in setline survey
catchahility, beginning with the 1993 survey data, to account for a changein bait between the 1980s and the
1990s. When setline surveys resumed in 1993 (after being suspended since 1986), chum salmon was adopted
asthe standard bait, whereas in the 1980s the bait was herring and salmon on aternate hooks. Experiments
done within the last year showed that salmon bait catches 50-150% more halibut than herring. Further
experiments are planned for this summer in which mixed bait will be compared directly with salmon. In the
meantime, aworking value of 100% was used in the assessment. Thistrandatesto a 33% increase in overall
survey catchability after the 1980s. (For every two hooks, in terms of hooks baited with salmon, the survey
switched from the equivalent of 1% hooks to 2 hooks, an increase of one third.).

Increasing survey catchability by 35% in the 1990s to account for the bait change has the effect of reducing
the apparent increase in halibut abundance since the 1980s by 25%, but it does not reduce the estimates of
1999 biomass by the same amount because other things play arole, including commercial catch per effort. As
aresult, theestimatefor 1999 for Area2C decreased by about 20% and for Area3A decreased by almost 30%.

The addition of the 1999 commercial data can affect the 1999 estimates through the commercial CPUE, the
age composition of the catch, and the mean weight at age in the catch. The only sizable effect was a large
decreasein the Area3A estimate caused almost entirdly by an ongoing declinein themean weights. It appeared
to have leveled off in the mid-1990s, but it has resumed in Areas 2C and 3A since 1997, reducing biomass
estimatesin Alaska by a full 20% over the last two years.

When the estimated numbers at age are projected forward to 2000 (using the 1999 mean weightsto calculate
biomass), the changein the biomass estimate depends on the estimated abundance of all the year-classesin the
stock, which at ages 8 to 20 in 2000 will be the 1980 through 1992 year-classes. Generally the year-classes
coming into the stock are now wesker than the onespassing out of it, sothe projectionsfor 2000 arelower than
the 1999 estimates. Thedrop isbigger in 3A (20%) than in Area 2C (10%) because the assessment showsthat
recruitment to 3A peaked in 1980 and has been declining steeply, to levelsthat are now on a par with the mid-
1970s. In Area 2C, the 1987 and 1988 year-classes were strong, and the most recent ones appear to be
mediocre but not as poor asin Area 3A.

In summary, this year’s estimates are substantially lower than last year’s because of the allowance for
increased survey catchability, lower mean weights at age, and recent declinesin recruitment. A changeto the
data going into the model for 2000 lowered the setline survey catch rates from the 1990s to account for a bait
change, which reduced the population estimates by 20-30% in the eastern and central Gulf of Alaska (Areas
2 and 3A). A continuing declinein size at age also affected the estimatesin Area 2C and Area 3A. Very low
estimated recruitment in Area 3A in recent years implies a rapidly declining biomass in that area, but trawl
surveys indicate continuing high abundance of 60-80 cm fish in that area, so more datais need to verify these
estimates. However, it does now appear that recruitment has declined from the high levels of 1985-1995. In
Alaska (2C and 3A) the cumulative effect is a 35-40% reduction in biomass.
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A review of Pacific halibut biology and biomass can be found in IPHC (1998). Further details on the history
of IPHC assessment methods and harvest strategy are given below and in a detailed account of the 1997
assessment (Sullivan et a. 1999) (see box below).

RECENT CHANGESIN IPHC ASSESSMENT METHODSAND HARVEST POLICY

1982-1994: stock size was estimated with CAGEAN, a drictly age-structured modd fitted to commercial
catch-at-age and catch-per-effort data. Because of a decreasein growth rates between thelate 1970sand early
1990s, there were persistent underestimates of incoming recruitment and total stock size in the assessments
donein the early 1990s.

Until 1985, allowableremoval swere cal cul ated as a proportion of estimated annual surplusproduction (ASP),
the remaining production being allocated to stock rebuilding. 1n 1985 the Commission adopted a constant
harvest rate policy, meaning that allowable removals are determined by applying a fixed harvest rate to
estimated exploitable biomass. Thisharvest level iscalled the Constant Exploitation Yield, or CEY. Thefixed
harvest rate was set at 28% in 1985, increased to 35% in 1987, and lowered to 30% in 1993.

1995: anew age- and length-structured model was implemented that accounted for the change in growth and
was fitted to survey aswell as commercial catch-at-age and catch-per-effort data. The new model produced
substantially higher biomass estimates. In Area 3A this resulted from accounting for the change in growth
schedule. In Area 2B, where the change in growth had been much lessthan in Alaska, it resulted from fitting
the model to survey catch-per-effort, which showed a larger stock increase since the mid-1980s than
commercial catch-per-effort. Quotaswere held at the 1995 level to allow timefor a complete study of the new
modd and results,

1996: differencesin estimated sdl ectivity between British Columbiaand Alaskaled to the consideration of two
aternatives for fitting the model, one in which survey sdectivity was a fixed function of age and the other in
which it was afunction of length. Spawner-recruit estimates from the new model resulted in alowering of the
target harvest rateto 20%. Quotaswereincreased somewhat, but not to thelevel indicated by the new biomass
estimates.

1997: =tline surveys of the entire Commission area indicated substantially more halibut in western Alaska
(IPHC Areas 3B and 4) than the analytical assessment. Biomass in those areas was estimated by scaling the
analytical estimates of absolute abundancein Areas 2 and 3A by the survey estimate of relative abundancein
western Alaska. CEY estimatesincreased again, and quotaswereincreased again, but still toaleve well below
the CEY's.

1998: the working value of natural mortality was lowered from 0.20 to 0.15, reducing analytical estimates of
biomassin Areas 2 and 3A by about 30%. At the same time setline survey estimates of abundance in Areas
3B and 4 rdativeto Areas2 and 3A increased, so biomass estimatesin thewestern area decreased by asmaller
amount.

1999: setline survey catch ratesin the 1990s were adjusted downward to account for the effect of changing to
all-salmon bait when the surveys resumed in 1993. This reduced biomass estimates by 20-30%.




3.1.2 Current Estimates of exploitablebiomassand CEY (from Clark and Parma 1998, 1999 and Gilroy 1999)

The target harvest rate of 20% was chosen on the basis of calculations of stock productivity that used a
coastwide average of the estimates of commercial sdlectivity from the age-specific fit of the modd, so the
biomass estimates from the age-specific fits are used to cal culate exploitable biomass and CEY. Overall the
estimated setline CEY is approximately 63 million Ib (Table 3.2), down from 99 million Ibin 1998 and 136
million b in 1997.

Table3.2. Exploitable biomass estimates and catch limit recommendations.

Area 2A 2B 2C 3A 3B 4A 4B ACDE Total

1999 exploitable biomass 536 61.64 6400 159.00 13833 46.11 3498 5883 568.25
(from the 1998 assessment)

1999 Setline CEY 069 1121 1049 24.67 26.83 8.42 6.71 9.80 98.82

(from the 19998 assessment)

1999 quota 0.76 1210 10.49 24.67 13.37 424 3.98 4.45 74.06

2000 exploitable biomass 444 5106 4220 94.90 96.80 3610 3510 3510 39570
(from the 1999 assessment)

Total CEY at 20% 089 1021 8.44 18.98 19.36 7.22 7.02 7.02 79.14
Non-commer cial removals

Bycatch  0.38 0.11 0.23 1.60 0.88 0.58 0.22 2.83 6.83

Sport catch  0.34 158 1.83 5.24 0.02 0.10 0.00 0.01 9.12

Personal use  0.00 0.30 0.00 0.10 0.04 0.08 0.00 0.01 0.53

Wastage 0.01 0.04 0.07 0.10 0.07 0.04 0.04 0.04 0.39

2000 Setline CEY 0.54 8.18 6.31 11.94 18.36 6.42 6.77 4.13 62.65

2000/1999 total CEY 0.83 0.83 0.66 0.60 0.70 0.78 1.00 0.60 0.70

2000/1999 setline CEY 0.79 0.73 0.60 0.48 0.68 0.76 1.01 0.42 0.63

3.1.3 Analytical estimates of abundancein 1999 (from Clark and Parma 1999)

ThelPHC stock assessment shows a strong 1987 year-class. The age- and length- based model s show a drop
in recruitment after that year-class, but these age-groups (ages 8-10 in 1998) are still estimated imprecisdly.

Figure 3.3 shows estimated recruitment at age 8 and total biomass of fish aged 8 and older for both models.
Thetwo results are very smilar in Area 2C and Area 3A until the last few years. An important change from
the 1997 assessment is that in 1998 both the age- and length-specific fits in Area 3A show a downturn in
recruitment after the 1987 year-class. The 1997 resultsshowed that thelength-specificfit indicated recruitment
would continue at approximately the level of the 1987 year-class. The change resulted mainly from the
screening and heavier weighting of Size-at-age data.

Biomass changesin Areas 2C and 3A have occurred asaresult of changesto the stock assessment model more
than asaresult of biological changes. In the absence of model changes, short-term fluctuationsin exploitable
biomass, and therefore in quotas, should be small.

Recruitment represents a small fraction of the exploitable biomass, and has a small annual effect. Increased
sdlectivity over ages 8- to 12-yrs accounts for the majority of biomass added annually to offset natural
mortality. The very large exploitable biomass rdative to recruitment buffers the population from changes.
However, because expl oitabl e biomass has been at a high level, and because recruitment has declined over the
past several years, lower exploitable biomass is more probable than higher exploitable biomass for the next
five years.
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Figure 3.3. IPHC estimates of recruitment (million fish) and total biomass (million net Ib) from length and age
based models.

3.1.4 Halibut biomassand quotas projectionsin Areas 2C and 3A (NPFMC 1997, Clark and Parma 1999)

Vincent-Lang and Trumble (1993) jointly reported that the coast-wide exploitable halibut biomass declined by
25% from 359 to 266 million Ib during 1988 -92, while the sport harvest increased about 40%. In 1993,
exploitablebiomasswasdeclining at about 10% per year. During 1993-97, biomasswas predi cted to continued
to declineat annual ratesof 9, 7, 5, 3, and 1% per year. Halibut biomass was then predicted to increase from
1998 through 2000 at 1, 3, and 5% per year, respectively, due to increasing recruitment (Table 3.3, labeled
1993 Projections’). Commercia harvests were characterized as a function of declining halibut biomass and
increasing sport harvest. The 1999 exploitable biomasswas projected in 1993 tobe 175 M Ib. In 1999, IPHC
staff estimated it to be 396 M Ib.



Table 3.3. Comparison of 1993 and 1997 projections of exploitable biomass with 1999 |PHC data
(millions of 1bs).
1993 Projections' 1997 Projections’ 1999 Biomass’
1993 projections | 1993 exploitable Actual
of % biomass biomass 1997 expected 1997 higher exploitable
Y ear change projections value 1997 lower bound bound biomass

1993 -9 198 456,
1994 -7 185 456
1995 -5 175 447
1996 -3 170 454
1997 -1 168 451
1998 1 170 429 295 563 433
1999 3 175 412 270 555 396
2000 5 184 388 260 516 380
2001 363 255 470 365
2002 341 246 436 350
2003, 323 233 414 336
2004 311 219 403 323
2005 302 203 402 310
2006 297 189 404 298
2007 293 177 409 286
2008, 292 167 416 274

11993 Projections represent exploitable biomass for state of Alaska (Trumble and Vincent-Lang 1993).

%1997 Projections represent exploitable biomass for combined Areas 2A, 2B, 2C, 3A, and 3B (NPFMC 1997).

SEdtimates of actual exploitable biomass based on 1998 |PHC assessment data for combined Areas 2A, 2B, 2C, 3A, and 3B.

4F>r0jections represent exploitable biomass reduced by an average 4%.

It now appears likely that coastwide recruitment has declined from the high levels of the 1985-95 period, and
Szeat ageisstill going down. Thuswhile abundancein number isstill quite high relativeto thelevels of 1975
or 1980, biomass levels are not as good and the prospect isfor a continuing decline asrelatively strong year-
classes pass out of the stock and relatively weak ones enter (and grow more dowly).

The prospect isworst in Area 3A, but the apparent near-failure of recruitment there may not be real. NMFS
trawl surveys indicate a much higher abundance of 8-year-old halibut in Area 3A than the IPHC analytical
assessment based on setline data. Thisis a puzzle, because for legal-sized halibut trawl and setline surveys
agree reasonably well on trends in relative abundance, but since 1990 trawl survey catch rates of sublegal
halibut have greatly outpaced setline survey catch rates.

Anocther cause for suspicion isthe re-emergence of aretrospective pattern in the Area 3A estimates, with the
estimate of exploitable biomassin a given year increasing in each succeeding assessment. Thisis consistent
with an over-estimate of thesd ectivity of young fish, whoseabundanceisconsequently underestimated initial ly.
Theegstimateisthen corrected in later assessments asthe year-class movesthrough thefishery. In the past this
pattern was caused by declining sizeat age, but size at ages 8 and below has changed very little, so some other
factor must be at work. It therefore seems very possible that exploitable biomassin 3A isunderestimated and
that incoming recruitment will turn out to be no worsein 3A than in 2AB and 2C. But even that would below
by recent standards. Biomass projections for 2000 are predicted to decline by 9% overall, and 14% for Area
2C and 21% for Area 3A. Thesewill likely result in even lower commercial quotasin 2001.
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Sincethe devel opment of the 1993 projections, major changesin our understanding of the status of the halibut
stock have occurred. In 1995, a new age- and length-structured model was devel oped by IPHC to account for
an apparent 20% decrease in the length-at-age of halibut. 1t produced substantially higher biomass estimates.
In 1996, revised spawner-recruit estimates resulted in lowering the target harvest rate to 20%. Quotas were
increased somewhat, but below the level indicated by the new biomass estimates. In 1997, biomass estimates
and quotasincreased again, but still well bel ow levelsthel PHC model allowed. In 1998, the estimate of natural
mortality was lowered from 0.20 to 0.15, reducing biomass estimates in Areas 2 and 3A by about 30%. In
1999, setline survey catch ratesin the 1990s were adjusted downward to account for the effect of changing to
all-salmon bait when the surveys resumed in 1993, which reduced biomass estimates by 20-30%.

In 1997, Council staff prepared an analysis that differed from the 1993 reports in its projections of future
halibut biomass. The 1997 Council analysis projected that, using an overall exploitation rate of 18% in 1998
and 20% every year theresfter, the expected halibut biomass would decrease by 32% between 1998 and 2008,
from an estimated 429 to 292 million |b for the combined Areas 2A-3B.

The stock recruitment moddl used to generate the projections allowed for a great deal of unpredictable
variability induced by the environment; thus, the projections had very wide confidence intervals. Regardless,
they represented a substantially dower declinein exploitable halibut biomass than originally estimated in the
1993 report. The coastwide schedule used in the 1980s and early 1990s had higher selectivity-at-age among
the younger age groups and so would produce higher estimates of expl oitable biomassif applied to the present
estimates of numbers-at-age (Clark, pers. commun.).

Theprojectionsof expl oitablehalibut biomassmadein 1993 (Vincent-Lang and Trumble) and 1997 (NPFMC)
arecompared with actual levelsin 1994-99 (Table 3.3). Estimates of expl oitable biomassfrom the 1999 IPHC
assessment are calculated using the coastwide fixed selectivity schedule which was adopted in 1996. Actual
levels appear to fall within the projected range for 1997 and 1998 from the 1997 Council analysis. In fact, the
actual 1999 exploitable biomasslevel (396 M Ib) isonly dightly below its expected value (412 M 1b) from the
1997 projections, but is considerably higher than predicted in 1993 (175 M Ib).

Over thelast 20 years halibut growth and recruitment ratesin Alaska have varied widdly, apparently because
of changes in the environment rather than any effects of fishing. As a result, projections incorporating a
reasonablerangeof valuesfor growth and recruitment successa waysdivergerapidly from estimatesof present
stock size, in both directions. The |PHC staff has cal cul ated such projectionsfrom timeto timefor the purpose
of evaluating the robustness of alternative harvest rates, but it doesnot do so routinely because the projections
are so variable (Clark, pers. commun. 1999).

Recruitment represents a small fraction of the exploitable biomass and has a small annual effect. Increased
sdlectivity over ages 8- to 12-yrs accounts for the majority of biomass added annually to offset natural
mortality. The very large exploitable biomass rdative to recruitment buffers the population from changes.
However, because expl oitabl e biomass has been at a high level, and because recruitment has declined over the
past several years, lower exploitable biomass is more probable than higher exploitable biomass for the next
five years.

Exploitable biomassin Areas 2C and 3A are predicted to decline by 14% and 21% respectively between 1999
and 2000. Applying those rates of decline over the next five years, would predict that Area 2C may be aslow
as35M Ib by 2003 and Area 3 may be aslow as62 M |b (Figure 3.4). Thereis no scientific justification to
extend next year’s projected decline out for five years, it was done to illustrate the range of potential future
exploitablebiomassesfor Areas 2C and 3A based on theinformation that iscurrently available. Therefore, the
1997 analysis projections continue to appear appropriate for estimating future exploitable biomass levelsin
the near term.
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Figure 3.4 Five year projected biomass scenarios under constant and declining assumptions.
(14% decline for Area 2C and 21% decline for Area 3A).

Summary

Thehalibut resourceishealthy and total removalsareat record levels, however, recruitment and biomass have
peaked. Changesfor Areas 2C and 3A over the past several yearsoccurred asaresult of changesto the stock
assessment model more than asaresult of biological changes. The Area 2C quotawas set at 8.4 M Ib, down
from 10.5M Ibin 1999. The 2000 Area 3A quotaswas set at 18.3 M b, down from 24.7 M |bin 1999 (Table
3.4). Quotas should not change appreciably over the next few years (Clark and Parma 1999).

Halibut harvestsin 1998 in Area 2C totaled 13.0% and 75% of total removalsfor the charter and commercial
fisheries, respectively. In 1999, charter harvest was8.0% and commercial harvest was81%. In Area3A, those
fisheriesharvested 9.7% and 78%, respectively, in 1998 and 9.6% and 77% in 1999. Non-guided sport halibut
anglersharvested 7.0%in 1998 and 6.5%in 1999 in Area2C and 5.8%in 1998 and 6.4%in 1999 in Area 3A.

The 1997 projections of halibut exploitable biomass appear to accurately reflect current levels. It would be
appropriate to continue to apply those projections in the short term.

Lastly, toillustrate the effect of declining size at age, assume the Council set the GHL at 12% in numbers of
fish set during a period of peak halibut abundance (either 1995 or 1998 base year). Further assume that the
average weight in the charter catch is about the same as the average weight in the commercial catch. During
themidtolate 1990's, commercial catcheshaveaveraged about 1 million fish. At 12%, thecharter fleet would
be awarded 136,000 fish (136,000/(1,000,000 + 136,000)) = 12% to take in perpetuity. Over the past few
years, the average weight of fish ages 10-15 (which constitute the bulk of the catch) isaround 25 pounds. In
the mid-1970s, the average weight was dightly greater than 50 pounds. Should a return occur to low
productivities that were seen in the mid 1970s and with commercial quotas at around 10 million 1b (200,000
fish), itispossiblethat the charter fleet, having been awarded 136,000 fish (using a 1995 base year) would then
be all ocated 68% of the combined charter/commercial quota.
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Table 3.4. Total removals of Pacific halibut (thousands of pounds, net weight) in IPHC Areas 2C and 3A.

Area 2C Area 3A
Catch | Comm. | Legal-Size Personal Catch | Comm. | Legal-Size Personal
Limit | Catch Bycatch Sport| Charter| Non-ch| Wasteage Use TOTAL| Limit | Catch Bycatch | Sport | Charter | Non-ch| Wasteage Use

1977 3,190 410 72 na na| 3,672 8,640 3,370, 196 n/aj n/a|
1978 4,320 210 82 n/al nal 4,612 10,300 2,440 282 n/aj n/a|
1979 4,530 640 174 na na 5,344 11,340 4,490 365 na na
1980 3,240 420, 332 nal na| 3,992 11,970 4,930, 488 n/aj n/a|
1981 3,400, 4,010 400, 318 n/al na| 4,728 13,000 14,220 3,990 751 n/aj n/a|
1982 3,400, 3,500 200 489 nal na| 4,189] 14,000 13,530 3,200 716 n/aj n/a|
1983 3,400, 6,400 200 553 n/al na| 7,153] 14,000 14,110 2,080 945 n/aj n/a|
1984 5,700, 5,850 210 621 nal na| 6,681 18,000 19,970 1,510| 1,026 n/aj n/a|
1985 9,000 9,210 200 682 na n/a| 10,092| 23,000 20,850 800| 1,210 n/aj n/a|
1986 11,200 10,610 200 730 n/al n/a| 11,540 28,100 32,790 670/ 1,908 n/aj n/a|
1987 11,500 10,680 200 780 528 n/a| 12,188] 31,000 31,320 1,590| 1,989 2,130 n/a|
1988 11,500 11,370 200| 1,076 377 n/a| 13,023| 36,000 37,860 2,130| 3,264 2,171 n/a|
1989 9,500, 9,530 200| 1,559 346 n/a| 11,635 31,000 33,730 1,800| 3,005 2,062 n/a|
1990 8,000 9,730 680 1,330 474 na| 12,214] 31,000 28,850 2,630| 3,638 1,618 960
1991 7,400 8,690 550| 1,654 477 720/ 12,091 26,600 22,860 3,130 4,264 1,886 490
1992 10,000 9,820 570, 1,668 392 370| 12,820] 26,600| 26,780 2,640| 3,899 1,513 328
1993 10,000 11,290 330 1,811 361 108/ 13,900 20,700 22,740 1,920| 5,265 1,080 328
1994 11,000/ 10,380 400, 1,986 986 1,000 384 108| 15,244] 26,000[ 24,840 2,350 4,511 2,553 1,958 1,652 328
1995 9,000 7,760 240 1,751 986 765 129 na] 11,631 20,000 18,340 1,570| 4,501 2,839 1,662 539 97
1996 9,000f 8,800 230, 1,651 936 715 186 n/a] 12,518 20,000] 19,690 1,400 4,825 2,885 1,940 587 97,
1997 10,000 9,890 240 1,712 852 860 183 n/a| 13,737| 25,000 24,680 1,550 5,641 3,512 2,129 744 97
1998 10,500/ 10,230 220 2,708 1,767 941 231 170| 12,720 26,000 25,870 1,490 5,176 3,238 1,938 735 74
1999 10,490/ 10,202 233 1,920 1,060 860 234, 170| 12,759] 24,670| 25,287 1,595 5,242 3,152 2,090 522 74
2000 8,400 18,310

Source: IPHC and ADF& G (1994-99 sport  harvest)
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PART I11: SECTION 6.3, IMPLEMENTATION AND ENFORCEMENT (p. 200)

Implementation Strategies

It is essential that the Council adopt a strategy that isimplementable and cost effective, allows for the use of
the best available information, and provides for adaptability. Three significant questions exist with regard to
implementation of any Halibut Charterboat GHL option currently under consideration by theNPFMC. These
are

(1) What information will be used to assess harvest?
(2) How will specific management measures be selected and implemented?
(3) How should the management objective for harvest be stated?

Harvest Estimation: At thepresent time, several data collection programsarefieded by the Alaska Department
of Fish and Game to assess charter fishery performance including:

1. Satewide Mail Survey. Thismail survey isused to estimate sport fishing and harvest on a statewide
basis. Within these estimates are estimates of the charter and non-charter recreational harvest and
release of halibut.

2. Satewide Guide Registration. This statewide registration program is used to track the number of
sport fishing guides and guide business that are operating in Alaska's fresh and marine waters
annually. Within this database are the number of businesses and guides that target halibut.

3. Satewide Marine Logbook. This logbook provides estimates of recreational effort and harvest on
marine charters operating off the coast of Alaska. Included are estimates of halibut harvests and
participation by charters in the halibut fishery.

4. Port Sampling. This program provides estimates of the average size and age of the recreationally
caught halibut in the major ports of landing in Areas 2c and 3A.

5. Cred Surveys. The Division uses cred surveys in sdlect areas to estimate recreational effort and
harvest. One such survey is used to estimate king salmon harvest in southeast Alaska. This survey
also provides partial estimates of halibut harvest. Similar surveys are used selectively in southcentral
Alaska and provide partial estimates of halibut harvest.

Each of these programs has strengths and limitations. Cred surveys provide valuable first hand observations
of the fishery but they are very expensive and lack full geographical coverage. Port sampling provides
biological information and important fishery statistics including areas of landings and fishing effort. but is
expensive and does littleto help assesstotal area harvest. The Department’ s charter logbook program shows
great promise but this is a very new program and the need still exists to build a longer time series of data,
ground truth it, and evaluate the accuracy of the estimates. The Statewide Mail Survey, a postseason survey,
is along time series data set that provides excelent geographical coverage, is reasonably accurate and cost
effective but the estimates of harvest are not available for up to one year after the fishing season in question.
In total, the Alaska Department of Fish and Game currently spends about $300,000 to $350,000 annually in
these programs to collect information on the halibut sport fishery.

Because no specific management program has been in effect for the halibut charter fishery, it should be
recognized that noneof these assessment programs have demonstrated utility under theall ocation/management
options under consideration. Until such time as each tool’s utility is proven, it will be necessary for harvest
estimates to be based on an aggregation of the best available information.
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Management measure sdlection: The Council has identified 11 management measures which could be used
to adjust harvest in an effort to maintain the charter fishery within the allocation provided under a GHL or
other harvest allocation plan. Theseare: linelimits, boat limits, annual angler limits, vessd trip limits, bag
limits, super-exclusive registration, sport catcher vesse only areas, sport fish reserves, rod permits,
possession limits, and restrictions on retention of halibut by skipper and crew.

Oneadditional measureinvolvestemporally adjusting bag limits | Table 6.18. Estimated percentage of total
pre-season. This option was not considered in the public review harvest reduction by month obtained
draft EA/RIR/IFRA distributed on January 10, 2000. It was by implementing a 1-fish bag limit in
generally discussed by the Council during their deliberations of ?S;Sgs 2C and 3A quring 1998 and
this issue and is being recommended by the state as another '
management option for Council consideration. Based on the | -Area  Month 1998 1999
ADFG logbook program, it is estimated that enactment of a one
fish bag limit during specific periods of the open season could 2C May 2 1
potentially reduceharvest 1%t045%in Areas2C and 3A (Table June 12 10
6.18). Smaller reductions would be realized by limiting the bag July 14 14
limit to 1 during May and June with larger reductions being August 10 14
realized by limiting the bag limit to 1 during the peak months September 1 1
(June, July, or August) of the fishery (Figures 6.5 and 6.6). A Tod 39 40
total seasonrestriction of thebag limit to 1 would reduce harvest
by about 40% in Area 2C and 45% in Area 3A. 3A May > 4
June 14 13
Each of the above management measures will have a different July 17 16
and unique effect on harvest potential. Additonal information is August 7 10
provided for different levels of line limits in Table 6.19.This Septeber 1 2
effect will likely vary from areato area.and will beinfluenced by Tod 44 45

changes in stock abundance. Each tool must be continually
evaluated in context of the level of action required, the stock
abundance, and theregulatory area. Market factors such as participation levels and willingness to pay for the
opportunity to sport fish for halibut will also influence future harvest potential and will need to be taken into
consideration when shaping a regulatory strategy.

Determining the best management measure, or combination of measures, to use should be based on the best,
most current information available. For thisreason, it ispreferableto makealist of toolsavailableto managers
from which a manager may sdlect one or more of the tools listed. This is the approach used to manage the
recreational chinook salmon fishery in southeast Alaska. However, as noted above, final rule making may
preclude such flexibility. As such, the measures may need to be periodically evaluated by the Council.

Table6.19. Estimated harvest reduction by implementing annual limits on anglers fishing from charter vessels

ANNUAL LIMIT HARVEST REDUCTION (PERCENT)
2C 3A*
4 39 25
6 18 15
7 8 10
10 2 6

* The original calculations were done for nonresidents only. The assumption was made that residents fishing from
charter vesselsin 3A had the same harvest patterns as nonresidents. Therefore, the harvest reductions in 3A were
increased by 1/3 to account for reductions in resident harvest also. Since less than 5% of charter clientsin 2C are
residents, no changes were made to the original harvest reduction estimates.
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ESTIMATED PERCENTAGE OF TOTAL HARVEST REDUCTION, BY MONTH, THROUGH
IMPLEMENTATION OF A ONE FISH BAG LIMIT IN 2C DURING 1998 AND 1999
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Figure 6.5. Estimated percentage of total harvest reduction, by month, obtained by implementing a 1 fish bag limit in Area 2C, 1998 and 1999.
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ESTIMATED PERCENTAGE OF TOTAL HARVEST REDUCTION, BY MONTH, THROUGH
IMPLEMENTATION OF A ONE FISH BAG LIMIT IN 3A DURING 1998 AND 1999
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Figure 6.6. Estimated percentage of total harvest reduction, by month, obtained by implementing a 1 fish bag limit in Area 2C, 1998 and 1999.
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Framework management matrices depicting how the above management measures could be employed to

manage a GHL or other alocation scheme for Areas 2C and 3A are depicted in Figures 6.7 and 6.8,
respectivey. These matrices are”sample’ implementation strategies that show how various measures could
be employed to reduce harvest in both areas. They are presented as placeholder frameworks to facilitate
discussion, and are not intended as “the’  proposed implementation strategy. Different matrices are provided
for Areas2C and 3A to account for differencesin fishery performancein thetwo areas and to remind the public

of the Council’ s ability to sdect different management measures in each area.

The potential harvest reductions presented in the matrix were cal cul ated based on performance statistics of the
halibut charter fishery during 1998 and 1999. Various factors, such as changes in halibut stock abundance,
local area plan management, and changesin flegt behavior or clientdetoimposed regulations, could affect the
realized harvest reduction potential. For example, if halibut stock size was to decrease as speculated by the
IPHC, effects of an annual limit or reduced daily bag limit are likdy to be less than noted. Also, the
management measures in each harvest reduction category may not be independent and therefore may not be
additive.

Sructureand Sability of the Management Objectivefor Harvest: A management objectivefor harvest should
be stated in such a manner as to take into account the management precision of the assessment program.
Stating the objectivein the form of arange can providefor this acknowledgment. In addition, the more stable
the management objectivefor harvest is the more likely the objective will be achieved. An annually shifting
alocation has a high probability of requiring annual adjustments that are small enough to be beyond the
precision of the management tools and ability to evaluate.

Timing of Implementation

Currently the ADFG providesthe|PHC aprdiminary estimate of that year’ s sport harvest in December based

on logbook, cred survey, and port sampling information. The IPHC uses this estimate to project the harvest
in the sport fishery for the next year. At the end of the next year, ADFG provides a final estimate of the

previous year’s sport fishery based on the results of the statewide mail survey.

NMFSidentified that perhaps aslittle as six weeks may be needed (dependent upon staff availability) between
public notice of charter harvests exceeding the GHL (e.g., December) and public noticeto implement triggered
management measuresfor anon-discretionary decision by theNMFS Regional Administrator (mid-February).
Such a process would utilize a closed framework action based on an analysis of the proposed action (this
EA/RIR/IRFA).

Alternatively, an open frameworked action whereby the RA exercises his discretion in sdecting to implement
atriggered management measure(s) may beaslong as4 months (eg., April). Inthiscasemoretimeis needed

for notice for public comment and final notice (the 30 day comment may be waved to reduce the time needed
to 3 months) (March). A trailing regulatory amendment may be required in the open framework process if

sufficient time has rendered the analyses obsolete to thetime of hisdecision or staff must devdop therationale
for his decision in choosing from numerous measures.

The Council hasintended a desireto minimizedisruption to the charter industry. Inthiscaseaoneyear notice

may be desirable. In this case, triggering a management measure the following season may meet industry
needs. This has the benefit of basing management measures on final estimates of charter harvest.
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HARVEST REDUCTION MANAGEMENT ESTIMATED HARVEST
REQUIRED TOOL REDUCTION POTENTIAL

<10% PROHIBIT HARVEST BY 3%
SKIPPER AND CREW

10 - 20% PROHIBIT HARVEST BY 3%
SKIPPER AND CREW
ANNUAL LIMIT OF 6 FISH 18%
TOTAL 21%
20— 30% PROHIBIT HARVEST BY 3%
SKIPPER AND CREW
ANNUAL LIMIT OF 6 FISH 18%
REDUCE BAG LIMIT TO ONE
FISH/DAY IN AUGUST 12%
TOTAL 33%
30— 40% PROHIBIT HARVEST BY 3%
SKIPPER AND CREW
ANNUAL LIMIT OF 4 FISH 39%
TOTAL 42%
> 40% PROHIBIT HARVEST BY 3%

SKIPPER AND CREW
ONE FISH/DAY BAG LIMIT
FOR ENTIRE SEASON 40%

TOTAL 43%

Implementation of management toolsto achieve harvest reductionsfrom 0— 20% coul d take placethe season following
the overage.

Implementation of management tools to achieve harvest reductions above 20% could take place oneyear following the
overageto give charter industry more time to adjust.

Figure 6.7. Management measure matrix for reducing harvest in Area 2C.
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HARVEST REDUCTION MANAGEMENT ESTIMATED HARVEST
REQUIRED TOOL REDUCTION POTENTIAL

<10% PROHIBIT HARVEST BY 8%
SKIPPER AND CREW

10 - 20% PROHIBIT HARVEST BY 8%
SKIPPER AND CREW
ANNUAL LIMIT OF 7 FISH 10%
TOTAL 18%
20— 30% PROHIBIT HARVEST BY 8%
SKIPPER AND CREW
ANNUAL LIMIT OF 4 FISH 25%
TOTAL 33%
30— 40% PROHIBIT HARVEST BY 8%
SKIPPER AND CREW
ANNUAL LIMIT OF 4 FISH 25%
REDUCE BAG LIMIT TO ONE
FISH/DAY IN AUGUST 8%
TOTAL 41%
> 40% PROHIBIT HARVEST BY 8%

SKIPPER AND CREW
ONE FISH/DAY BAG LIMIT
FOR ENTIRE SEASON 45%

TOTAL 53%

Implementation of management toolsto achieve harvest reductionsfrom 0— 20% could take placethe season following
the overage.

Implementation of management tools to achieve harvest reductions above 20% could take place one year following
the overage to give charter industry more timeto adjust.

Figure 6.8. Management measure matrix for reducing harvest in Area 3A.
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Enforcement

Enforcement issues: Enforcement isakey component of any fishery harvest management scheme. TheNMFS,
USCG, ADPS, and ADFG all report that they do not have enforcement programs specifically directed at the
recreational charter fishery. Instead, enforcement occurs on an opportunistic basis. All agencies agreed that
some leve of additional enforcement would be needed under a GHL system, depending upon theallocation and
implementation scheme adopted. Also, the decision to allocate additional enforcement to this program would
properly entail an evaluation of the public interest in doing so, versus the trade offs in doing less enforcement
somewheredse.

Staff discussed GHL enforcement issues, especially the implications of activating the various measures like
line, bag, and trip limits. Although a state enforcement officer was not present, the other agencies essentially
reported that additional enforcement resources would not be forthcoming to support this program.

Having said that, there are characteristics of therecreational charter fishery that suggest adifferent and lesser
leve of enforcement may be needed to ensure an adequate level of compliance with the program. Several
characterigtics of the fishery differentiate it from other fisheries and work to the advantage of regulators:

a. Therecreational charter boat fishery operates in the public eye. Requiring operators to prominently post
GHL control measures like bag limits and line limits onboard charter boats would hep to promote
compliance. Thestatecouldfurther support thisby requiring thosebusinesses selling sport-fishing licenses
to do the same.

b. Therecreational charterboat fishery is highly competitive. And whilethere are some operationsin isolated
locations, many boats tie up and operate in close proximity to other charter boats. It is reasonable to
expect that those operators who are following the rules would be quick to notice another operator seeking
to "steal” customers by offering a better trip with higher bag or rod limits.

c. Charterboat operators arerequired to havea current Coast Guard licenseto operate. One of the conditions
of the license requires the operator to comply with all federal regulations. Charter boat operators
potentially risk losing their Coast Guard licenseif they violatefederal fisheriesregulations. It isreasonable
to conclude that because of the nature of the Coast Guard license, inferring a trust and responsibility to
the licensee, aswell asthe doublejeopardy implications, charter boat operatorswould likdy have a higher
rate of compliance with GHL measures than might otherwise be expected.

These three factors, along with the current system of opportunistic enforcement may provide a level of
compliance sufficient to ensure the GHL measures have the desired effect in controlling the fishery.

The Coast Guard has taken the position that where the above does not hold true, if thereis sufficient public
interest and concern in the conduct of the recreational charter fishery, it could respond by shifting effort from
other areas to focus on the charter fleet. A highly publicized focus operation, of short duration, may have
sufficient impact to raise compliance back up to an acceptable leve, while only requiring a modest shift of
enforcement effort. Theseoperationscould bedoneperiodically throughtheregion and season, under anoverall
strategy of raising compliance to an acceptable leve. This approach is different from one that attempts to
identify the law enforcement resources necessary to check all fishery participants or apprehend  all violators.

In summary, staff discussed the importance of implementation and enforcement of whatever the Council

chooses asits preferred action. Staff identified the lack of an appropriate and effective management measure
to implement once an area GHL is reached. As a solution, ADF& G staff identified the following new
management measuresfor Council consideration. A question arose asto whether the Council could takeaction
on such measures that are not explicitly included in the public review analysis in February.
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